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Introduction

I
n a world in which rapid technology changes deliver a constant stream of new business opportunities, new competitors emerge from unexpected industries and markets, and customer expectations for technological solutions knows no bounds, how can organizations cut through the noise and use IT to help increase firm performance?
Information systems researchers have found many ITrelated capabilities that impact firm performance. These include technical capabilities like real-time access to customer data, organizational capabilities like alignment of IT with business strategy, governance capabilities like strategic IT investment decisions, and human capabilities like cross-functional collaboration and knowledge sharing (for reviews, see, e.g., Bharadwaj, 2000; Devaraj and Kohli, 2003; Kohli and Grover, 2008) . Not surprisingly, but frustratingly for managers, studies sometimes contradict one another or assess overlapping capabilities (Liang et al., 2010) .
We propose that simply acquiring or creating IT capabilities is not sufficient for improving firm performance, and our goal in this research is to develop a more focused framework. We believe that focusing on capabilities underemphasizes an important management characteristic -commitment. Making commitments forces organizations to examine alternatives and to make choices, allowing them to focus their energy (and their money) on activities and investments that they expect will bring benefit. We posit that management commitment might be a useful way to frame how organizations can increase the value of their IT capabilities.
To extract the key management actions relating to ITbased capabilities, we examined 20 detailed case studies describing IT-related initiatives designed to impact business performance. The analyses identified a set of four management commitments that, we propose, significantly explain the impact of IT in organizations. They are: (1) strategic choice making, (2) development of digital platforms, (3) working smarter with information, and (4) action-oriented assessment.
We tested our model with a survey of 210 IT and non-IT senior executives representing publicly traded firms from around the world. The survey analysis confirms that these commitments are positively correlated with business impact from IT, which is in turn correlated with firm performance. The relationship between commitments and performance is independent of industry and firm size.
We begin with the development of the construct of commitment based on literature synthesis and analysis of our cases. We then develop a conceptual model of the relationship between commitments and firm performance and describe the methods used for survey development and testing. Finally, we present our results, ending with discussion, limitations, and conclusions.
Management commitment
How do IT investments support the realization of business value? A long history of research on the ownership and development of valuable IT and non-IT capabilities identifies many factors, including the level of investment (Brynjolfsson et al., 2002) , governance (Weill and Ross, 2004; Mayer and Salomon, 2006; Bernroider, 2008) , strategic alignment (Chan et al., 1997; Luftman, 2003) , various management practices relating to improving the performance of specific systems (DeLone and McLean, 1992; Chang and King, 2005) , availability and use of specific resources in complementary ways (Wade and Hulland, 2004) , and defining core competencies and outsourcing those that are not core (Feeny and Willcocks, 1998) . However, this research has not yet provided a parsimonious explanation as to how these factors combine with IT investments to create value.
The dynamic capabilities literature provides a useful framing that links capabilities with managerial actions that result in business value: the concept of commitment, defined by Ghemawat (1991) as a decision that has high impact, because it involves significant sunk costs, opportunity costs, lead times, or symbolism. Teece et al. (1997) acknowledge the importance of irreversible commitments, whether explicit or implicit. They note that developing distinctive processes and mechanisms to coordinate and combine assets is both costly and difficult to imitate, but necessary to create and sustain a firm's competitive advantage.
To examine these critical managerial commitments, and understand what types of actions would exemplify such commitments in the context of information systems, we analyzed 20 in-depth case studies developed between 1999 and 2010 as part of a broad range of research studies relating IT investments and performance. The cases were of firms in a variety of industries, including energy, financial services, technology, and manufacturing. They describe a variety of initiatives relating to information systems, including outsourcing, IT governance, shared services, enterprise architecture, evidence-based decision making, e-business initiatives, and IT-based business transformations. All these cases used similar data gathering methods and key questions. In addition, 16 of the 20 cases were coauthored by one of the authors; the other 4 became relevant for use in this study based on followup interviews by the authors with executives at the case study companies. Thus the cases form a consistent body of data for our analysis. We had access to the transcripts, and re-analyzed the case materials for this paper to determine what organizations that had generated business impact from their IT investments had in common (see Appendix A for a list of the companies, commitments observed, and publicly available case write-ups).
Most of the cases reported significant performance benefits. For example, 7-Eleven Japan has been the most profitable retailer in Japan for nearly 30 years; Campbell Soup reversed performance from industry laggard to a leader in ROE; Aetna survived a near-death experience to become a top performer in the health-care insurance industry; UPS first matched, and then exceeded, FedEx's ability to rapidly introduce customer service innovations; ING Direct became the fastest-growing financial services institution in history. Procter and Gamble has consistently been a global top performer in the fastmoving consumer goods industry. In all cases, management had attributed business success at least in part to their ITbased business initiatives.
To develop hypotheses as to how these 20 firms had created business value from IT, we analyzed each case and listed all of the managerial practices that the case study participants described around building and using IT capabilities. The three authors separately analyzed the resulting list of 319 items to look for themes and to understand what each organization had done to drive value from their IT investment. We then consolidated and grouped them to identify patterns across the cases, ultimately developing four distinctive management commitments. We defined a management commitment as an explicit, specific, high-level agreement within an organization to operate in a given way. A commitment leads to a consistent pattern of behaviors. It was not the specific content of a commitment that led to success -these varied across the cases. Rather, it was the extent of the commitment that helped drive firmperformance level benefits.
1 The four commitments addressed (1) strategic choice making, (2) development of digital platforms, (3) working smarter with information, and (4) action-oriented assessment.
Theoretical background
Once the concept of commitment surfaced from our cases, we returned to the literature to find support for our nascent framing. Commitment at the organizational level has been defined and studied from both a strategic and organizational behavior perspective. Ghemawat (1991) conceives of commitment as a decision that has high impact, noting that industrial economists have demonstrated that costly-to-reverse commitments to durable, specialized factors are necessary for competitive advantage. He focuses on strategic commitments made by an enterprise.
In his seminal work relating commitment to organizational behavior, Salancik (1977) describes commitment as both a psychological and a social process, stating that the effect of commitment derives from the extent to which actions relating to it are binding; this is characterized by the explicitness, reversibility, volition, and publicity of the acts relating to the commitment. Although he focuses on the individual level, this definition readily applies to groups such as an organization's management team, who regularly execute commitment-related actions. Thus, commitment exists at the employee level, as well as at group and organizational levels, and one aspect of effective management is the ability to make and sustain commitments to a course of action.
The literature suggests that commitment at all these levels is key to business value in a variety of contexts, and can be observed through managerial actions. Specifically, previous studies in IT (e.g., Hulland et al., 2007; Oh and Pinsonneault, 2007; Chen et al., 2010; Nevo and Wade, 2010) suggest that, in a digital economy, management commitments to how IT is positioned, managed, integrated, and used could have significant impacts on business performance. We review each of the four commitments relating to IT value below.
Strategic choice making Ghemawat (1991) discusses the potential impacts of making strategic choices, particularly around the types of investments an organization plans to make. In studying Nucor, he shows how commitment to specific strategic choicesnamely, how USX's prior commitments to modernizing with conventional (thick slab) technology on existing sites allowed Nucor, its competitor, to commit to, and successfully adopt and profit from new thin slab technology (Ghemawat, 1993) .
In terms of the impact of IT investments on business value, strategic choices determine what a firm will do with IT, and, as importantly, what it will not do.
Our case studies and IT management literature suggest there are at least four strategic choices relating to business value from IT: (1) which business processes will be standardized (Mooney et al., 1995; Ross et al., 2006) , (2) what data will be shared across the enterprise (Smith and McKeen, 2008) , (3) how digital assets will be coordinated (Malone et al., 2006; Shin, 2006) , and (4) what activities will be outsourced (Lacity and Willcocks, 1998; Koh et al., 2004) .
All 20 of our case studies demonstrated management commitment to one or more of the categories of strategic choices. For example, UPS management made a commitment to standardize its package delivery process and to provide package data across the enterprise. These strategic choices enabled cost-effective operations and rapid implementation of web-based customer services, which allowed UPS to grow: 'The scale, the size, the integration with all the other systems, and the maintenance all beg for centralization and standardization'. -Mike Eskew, Vice Chairman and Incoming CEO. (Ross, 2001b: 6) In contrast, Pacific Life chose to standardize only those processes related to business risks, while allowing its business units to develop their own operational processes and data stores:
'I think a big part of our success is customer intimacy. And we've done that very well by being decentralized and being nimble and having an edge in services.
[…] and I think a big part of the way we've been nimble and had great service in each of those businesses is by having the services extremely close to the customer'. -Jim Morris, COO. (Ross and Beath, 2007a: 1-2) These strategic choices allow Pacific Life's business units to customize their business processes and the related IT to the unique needs of their business partners and customers. The result is that a key goal of their IT investments is to support decentralized operations. BMW committed to a strategic choice that coordinated all the digital assets in the company (including IT, CAD, robots, and in-car technology). This choice helped to deliver on the company's strategic goal of delivering custom cars in 6 days.
Procter and Gamble made a choice in 1999 to partner with a set of service providers to deliver some of the company's shared services, which now number more than 170 IT, finance, HR, and other business services: 'By blending business process and technology, we at GBS [Global Business Services] provide solutions to the rest of P&G'. -Filippo Passerini, Group President, GBS, & CIO (Weill et al., 2007: 1) . This choice has helped P&G rapidly scale its business to where it now serves over 4 billion consumers. P&G integrated the Gillette business in 15 months with US$1.2 billion in savings from synergies delivered largely through shared services.
All of these commitments to strategic choices were well communicated and known by employees at many levels. The commitments guided where money was to be invested, and ensured that those investments were significant and difficult to reverse.
Development of a digital platform
Firms can build innovative applications that offer a short-term boost to performance (Piccoli and Ives, 2005) . However, both management experience and research highlight the difficulty of sustaining those benefits when competitors can build a similar application (Johnston and Vitale, 1988; Mata et al., 1995; Nevo and Wade, 2010) . Worse still, the proliferation of one-off IT solutions creates a messy IT and business environment that invariably limits future business opportunities . By implementing digital platforms, rather than individual IT solutions, firms can improve business performance and enable future business opportunities (Barua et al., 2004; Bharadwaj et al., 2007) .
Consistent with literature, our cases revealed four types of digital platform investments: technology infrastructure (Weill and Broadbent, 1998) , digitized business processes (Bharadwaj et al., 2007) , data (Smith and McKeen, 2008; Eckerson, 2009) , and electronic linkages to external parties (Truman, 2000; Grover and Saeed 2007) . The development of platforms enables reuse of systems and processes, which both cuts costs and reduces time to market (Woerner et al., 2013) .
All 20 of our case study sites were building platforms and 11 had existing platforms that impacted firm performance. For example, CEMEX experienced rapid growth through acquisition by replicating its IT infrastructure and ERP platform. Similarly, Dow Chemical Company significantly reduced operating expenses through its ERP platform and standardized processes:
We run, for the most part, single applications that support the whole world. So, we are running a single instance of SAP.
[…] And it is all automatic. So, when I say our strength is vertical and horizontal integration, that was a key enabler that drove a tremendous amount of value. -Michael J. Costa, Corporate Director, Six Sigma & Work Process Expertise. (Ross and Beath, 2005: 4) Swiss Re wanted to share data globally to manage risk and enhance the customer's experience. But to ensure accurate and timely data for these purposes, management first committed to a platform that would support standardized business processes:
For us the discussions went: the business model of Swiss Re as a global company asked for global processes supported by global systems, with data as an integral part of it. The alternative would have been to focus solely on the data and allow for heterogeneous business processes. But the decision was clearly to have global business processes. -Guido Kehl, Head, Corporate Technology. (Beath and Ross, 2007b: 5) 7-Eleven Japan extended its information systems to include its suppliers. This extended platform reduced the time from order to delivery and helped the firm accelerate inventory turnover, which the CEO identifies as the firm's single most important success factor. Investing in digitized platforms is a well-communicated, costly, difficult-to-reverse commitment, requiring binding actions on the parts of many in the organizations. In all of the cases we analyzed, top management has communicated these commitments, and has made the needed investments in dollars and attention over multiple years.
Working smarter with information
In our case studies, we found that building a platform invariably led to cost savings, but firms often struggled to drive competitive advantage. However, competitive advantage was apparent in firms that 'worked smarter' by empowering decision makers with information and clear business rules, as well as by using business analytics to create and revise their business rules. Only six of our case study firms demonstrated characteristics of working smarter. However, those six firms were demonstrating significant benefits from enterprise-wide information capabilities and accelerating the benefits from IT-based business initiatives. For example, Allstate Insurance has made a commitment to working smarter with information available from its new integrated claims platform. This involves building fine-grained business rules, based on past claims processed on its platform. These new rules have reduced the time to process a claim from 40 days to as little as 1 day.
PepsiAmericas used its data platform to calculate 'suggested orders': information that its sales representatives used with their customers to plan actual orders more precisely. Using suggested orders reduced store out-of-stocks from 14 to 3.7%: One of our more experienced Account Sales Managers said, 'You know, I was really skeptical at first and then I just kept finding that the handheld was doing a better job than I was generating an accurate order'. -Rich Frey, VP, Sales Operations (Beath and Ross, 2010: 10) .
Aetna has leveraged its data platform to create a single source of information for executive decisions that more scientifically segments customers and enables them to develop more targeted solutions. 7-Eleven Japan, Swiss Re, and Campbell Soup highlight how data can be used to empower operationallevel employees to make decisions on inventories, claims, and supply chain operations, respectively. Those decisions optimize business processes and enhance customer service.
The literature on business analytics and business intelligence describes how firms can embed analytics in digitized business processes, and empower employees to use the information to improve their decisions (Davenport et al., 2010) . Researchers in Naturalistic Decision Making have also discussed the importance of embedding information in work processes to enable better judgment in complex environments (see, e.g., Montgomery et al., 2005) , as well as ways to capture human expertise to improve work processes and outcomes (Hoffman, 2007) , and using information to improve the performance of experts in the field. For example, submarine operations have benefited from different types of information displays to better manage uncertainty, while oil industry experts have used information for planning, monitoring, and trouble shooting in drilling operations (Mosier and Fischer, 2011) . Research on organizational routines has also emphasized the importance of integrating IT and work routines (e.g., Volkoff et al., 2007) .
Specifically, our cases revealed three indicators of a commitment to working smarter: (1) empowering operational decision makers with useful information (Morieux, 2011) : (2) empowering operational decision makers with clear business rules (Maule, 2010) ; and (3) creating and revising business rules based on business analytics (Davenport et al., 2010) .
A commitment to working smarter also requires significant, difficult to reverse investments, in information assets, process changes, and training. Making these changes is costly in terms of both direct and indirect investment (see, e.g., Sallam, 2012) .
Action-oriented assessment Nine of our case studies emphasized the importance of committing to assessment practices that generated desirable behaviors. We identified four types of commitments to action-oriented assessment: first was a commitment to using a small set of business metrics that focused people throughout the firm on enterprise-wide goals; second was a commitment to incorporate incentives that balance enterprise and local goals; third was a commitment to the use of rapid feedback to help individuals understand how they are performing, and fourth was a reliance on clear metrics for assessing the success of IT projects.
All of the case study firms that who committed to actionoriented assessment, invested in and relied on digitized data to track performance and provide feedback. For example, Campbell Soup uses data a simple metric, Total Delivered Cost, to encourage individuals throughout the company to use data from the company's ERP to identify opportunities to cut operating costs: It never dawned on us that what we were doing was empowering thousands of workers, but that is the effect of providing transparent information and the authority to use it. -Doreen Wright, SVP and CIO (Ross and Beath, 2008: 13) .
7-Eleven Japan provides fast graphical feedback to salesclerks about the recent sales of the items they are responsible for ordering. To encourage enterprise-wide integration, USAA pays bonuses exclusively for achieving firm-wide performance goals. Everyone receiving satisfactory performance ratings receives the same percentage bonus.
The importance of assessment to business success has been well documented by case studies and analyses of numerous firms that have implemented balanced scorecard principles (e.g., Gonzalez-Padron et al., 2010) . The goal of the scorecard and similar integrated assessments is to use measurements of key processes and outcomes to provide a framework for new action and continuous improvement Norton, 1992, 1996b 'you get what you measure' (Kaplan and Norton, 1996b) . Incentives encourage people to work to achieve goals and to make adjustment to the digital infrastructure, goals, or ways of working in order to improve performance (Capelo and Dias, 2009) . Lastly, it is important to be able to assess the performance of projects via post-implementation reviews (Nelson, 2005; Piccoli and Ives, 2005) .
A commitment to action-oriented assessment is costly, both in terms of investing in the data and scorecards, as well as in terms of management and employee time to make regular assessments, and to determine the changes to make based on the assessments (Kaplan and Norton, 1996a) .
Conceptual framework and hypotheses
The research team tested the four commitment model by looking for alternative explanations of ongoing developments at the firms we had studied, both by reviewing the published cases as well as the original interviews and public company documents. Satisfied that the model produced insights into how the case study firms had generated business value from IT, we introduced the model to 15 CIO's in a half-day workshop. The CIOs analyzed their own organizations in terms of the framework of commitments. This exercise helped validate the importance and resonance of the four commitments and gave us confidence we could assess commitments via a survey.
Encouraged by the evidence from the 20 case studies and the CIO feedback, we tested this relationship statistically on a larger sample of firms. Given the strategic role of IT in many organizations today (Sambamurthy et al., 2003) , we expect that organizations that have higher levels of commitments relating to IT will perform better.
There are two broad classes of benefit that managers care about: financial performance -reflected in publicly available firm financial performance metrics, and non-financial benefits -visible to managers in an organization, but not measured directly in financial terms. The latter benefits include strong capabilities, a fact-based culture, consistent innovation, empowerment, and business agility.
While financial performance is easily measured, and does not suffer from respondent bias, it is difficult to disentangle the possible causes of good performance. Non-financial benefits are readily observable to managers, and easier to relate to causes, but difficult to confirm objectively. Therefore, we tested for both types of benefits.
Consistent with other IT research (e.g., Shin, 2006; Muhanna and Stoel, 2010) , for the financial measure of firm performance we use return on equity (ROE). ROE is a measure of how well a company uses reinvested earnings to generate additional earnings. It is calculated by dividing the after-tax income by book value. ROE is a general indication of a company's efficiency: that is, how much profit is generated given the resources provided by stockholders. ROE incorporates both profitability and efficiency and is a commonly used broad measure of firm performance (e.g., Kaplan and Norton, 1992; Rai et al., 1997; Shin, 2006) .
Thus we hypothesize (see also Figure 1 ):
Hypothesis 1: Firms with higher levels of overall enterprise commitments relating to IT will also have better financial performance.
Specifically:
Hypothesis 1a: Firms with greater commitment to making strategic choices will also have higher financial performance.
Hypothesis 1b: Firms with greater commitment to development of digital platforms will also have higher financial performance.
Hypothesis 1c: Firms with greater commitment to working smarter with information will also have higher financial performance. Figure 1 Management commitments, business impact from IT and financial performance.
Commitment and the business impact from IT
A Quaadgras et al.
Hypothesis 1d: Firms with greater commitment to actionoriented assessment will also have higher financial performance.
Defining business impact from IT
In a single year, many factors -current and past -contribute to a firm's financial performance. Thus, to compensate for confounding factors we adopted a combination of perceptual and financial measures of impact. This dual perspective on performance has also been used in many other studies (Tallon and Kraemer, 2007) . The combination of externally reported financial performance measures and directly reported perceptual measures helps provide a trail of evidence, going from IT investments via a firm's management capabilities (e.g., Tanriverdi, 2006; Muhanna and Stoel, 2010) to the perceptual impact of IT on important business goals, and finally to the impact on financial performance. Prior research has also shown a significant correlation between perceptual measures of IT business value measures and financial performance (e.g., Tallon and Kraemer, 2007) including ROA and ROE (Bharadwaj, 2000; Wang et al., 2008) or Tobin's Q (Hitt and Brynjolfsson, 1996; Aral and Weill, 2007) . Lastly, Winter (2003) shows that managers' perceptions of issue that are important to company success are generally sufficiently accurate to lead them to take action.
We define business impact from IT as the perception of the contribution of IT to three broad business outcomes: business growth, asset utilization, and business agility. We weight this contribution of IT to each outcome by the perceived importance of each outcome. This measure is consistent with other research. Kohli and Grover (2008) , in their call for expanded research in the area of business value of IT, note that IT value can manifest itself in many ways, including productivity improvements and profitability through efficient use of assets, the support of business growth, and increased business agility -the ability for a business to adjust to changing conditions. The importance of IT's contribution to asset utilization and growth have also been demonstrated by Ravinchandran and Lertwongsatien (2005) and Rai et al., (2006) ; IT's impact on agility has been shown by, among others, Sambamurthy et al., (2003) , Melville et al., (2004) and Fink and Neumann (2009) .
Thus we hypothesize:
Hypothesis 2: Firms with higher Business Impact from IT will also have higher industry adjusted ROE. If Hypothesis 2 is supported then we can more confidently use business impact from IT as a mediator for financial performance and focus on the relationship of commitments and business impact from IT.
Relating the commitments to business impact
We also test the relationship between both the aggregated group of four commitments and the individual commitments and business impact from IT. Given the strategic role of IT in many organizations today (Sambamurthy et al., 2003) , we expect that organizations that have higher levels of commitments relating to IT will see higher business impact from IT.
Thus we hypothesize:
Hypothesis 3: Firms with higher levels of commitments relating to IT will also have more Business Impact from IT.
Specifically:
Hypothesis 3a: Firms with a greater commitment to making strategic choices will also have more Business Impact from IT.
Hypothesis 3b: Firms with a greater commitment to development of a digital platform will also have more Business Impact from IT.
Hypothesis 3c: Firms with a greater commitment to working smarter with information will also have more Business Impact from IT Hypothesis 3d: Firms with a greater commitment to action-oriented assessment will also have more Business Impact from IT.
In summary, we expect that commitments will positively impact business impact from IT. Business impact from IT, in turn, will positively impact the financial performance.
Testing the four commitment model
Operationalization of commitment Because commitment cannot be easily measured directly, we took a different approach. We conceptualize a commitment along a directly observable dimension: the extent to which an organization is committed, reflected in explicit, specific, and voluntary management practices, many of which may involve significant costs or effort from the organization's employees.
The choice and wording of questions about specific management practices relating to each commitment was based on our analysis of the case studies and prior research, and refined based on discussions with more than 30 executives from the industries represented by the cases at multiple research workshops. The survey instrument was pilot tested with 35 senior managers who attended a subsequent research workshop, and modified to increase clarity. The final survey questions are in Appendix B.
Data and metrics
We surveyed senior non-IT (55%) and IT (45%) managers during the summer of 2010 about their organization's commitments as reflected in specific management practices, and about the business outcomes from IT in their company. We included both IT and non-IT respondents because our model impacts the entire organization. All respondents were from publicly traded firms. We used Compustat information to obtain performance and size data for 2010 for each respondent's firm.
To control for industry differences in firm performance, we used an industry-adjusted measure of ROE. We created nine industry categories: financial services, insurance, IT and professional services, digital services (e.g., media, telecommunications), digital products (electronics and high tech), health and medical (health-care and pharmaceutical companies), industrial/infrastructure (e.g., automotive, energy, utilities), manufacturing (e.g., aerospace, chemicals), and consumer (including consumer products manufacturing, retail, and consumer services such as travel and hospitality). Industryadjusted ROEs are reported as percentages; descriptive statistics are included in Table 1 .
Control variables
One firm-level variable (firm size) and one respondent-level variable (respondent role) were used to control for their effects on financial performance. We controlled for firm size using the logarithm of the number of employees, as firm size ranged from 100 to 2.1 million and was not normally distributed. We controlled for respondent variation by role: respondents selfclassified as IT or non-IT; 55% of respondents were from IT. See Table 1 for descriptive statistics for the control variables.
Calculated variables and measurement model
Business impact from IT was based on three business outcome indicators: business growth, asset utilization, and agility. Each indicator was calculated by multiplying the results of a question about the importance of IT to achieving each business outcome with the results of a question asking about the success the enterprise has achieved in using IT to create business value for each outcome (Weill, 2004) . This formulation allowed us to take into account variation in both business intentions (via the importance question) as well as business results (via the success question).
While we had financial information for all 210 cases, 18 cases were missing indicators (16 failed to answer 1 question of the 21, 1 failed to answer 2 questions, and 1 failed to answer 3 questions). To maximize the sample size, rather than delete these cases, we used the AMOS impute function to estimate responses for those questions.
We analyzed the convergent and discriminant validity of the indicators for the commitment and business impact from IT constructs using AMOS. The resulting measurement model is shown in Table 1 , and the final indicator regression weights are in Appendix C.
Convergent validity of all constructs is supported by acceptable values for composite reliabilities (CR>0.7) and average variance extracted (AVE>0.5), with CR>AVE (see Table 1 ). Furthermore, indicator loadings are all significant, with 17 of 20 over the threshold of 0.7. We analyzed discriminant validity using the Fornell-Larcker criterion (Fornell and Larcker, 1981) , which suggests that the squared latent variable correlations should be less than AVE for each construct to ensure validity. In addition, for each construct, Maximum Shared Squared Variance (MSV), and Average Shared Squared Variance (ASV) should be less than AVE (see Table 2 ) (Hair et al., 2010) .
Overall fit indices for the measurement model were as follows: χ 2 = 240.9, DF = 125, P<0.001; CFI = 0.943; RMSEA = 0.067 (90% confidence interval is between 0.054 and 0.079); and SRMR = 0.0564.
To check for common method bias we ran Harman's Single Factor test. The results show that a single factor accounts for 45.2% of the variance, below the recommended cutoff of 0.5 (Harman, 1976) . Figure 2 shows the theoretically derived structural model and the hypotheses related to the paths. We tested the model using covariance-based SEM in AMOS. We included only firm size and role as controls on financial performance, as financial performance is already adjusted for industry.
Structural model
Results
The results for the full path model in Figure 2 show relatively good overall fit: χ 2 = 396.91, DF = 175, P<0.001; CFI = 0.897; RMSEA = 0.078 (90% confidence interval is between 0.068 and 0.088); and SRMR = 0.0801. CFI is at the commonly recommended cutoff of 0.9, while RMSEA and SRMR are both close to the recommended cutoff of 0.08 (Hu and Bentler, 1999) . Hypotheses were evaluated using standardized loadings and P values for each path. As shown in Figure 2 and detailed in Table 3 , none of the direct paths between commitments and financial performance are significant (P>0.12), so that Hypothesis 1 is not supported.
The path between BIIT and financial performance is significant (β = 0.29, P = 0.035). This result demonstrates that firm performance is associated with higher levels of business impact from IT, supporting Hypothesis 2. Although the variance explained for financial performance is small (R 2 = 0.072; see Appendix D for a complete table of squared multiple correlations), this is typical for studies that try to relate IT and financial performance (see, e.g., Shin, 2006) . This result also suggests that BIIT could be used as a mediator for firm performance when evaluating the impacts of commitments.
These results suggest that BIIT mediates the relationship between the four commitments and financial performance; and removing the paths from commitments to performance results in a slightly more parsimonious model with similar fit parameters: χ 2 = 400.41, DF = 179, P<0.001; CFI = 0.897; RMSEA = 0.077 (90% confidence interval is between 0.067 and 0.087); and SRMR = 0.0803.
Hypothesis 3 is partially supported: while commitments to both development of digitized platforms (β = 0.329, P = 0.005) and working smarter with information (β = 0.397, P = 0.006) are significantly associated with business impact from IT, and action-oriented assessment (β = 0.211, P = 0.063) is marginally significant, strategic choice making is insignificant. The overall variance explained for BIIT is 0.56.
Discussion, limitations and conclusions
Discussion
Consistent with prior research, business impact from IT is significantly correlated with financial performance, controlling for industry. The contribution of this research is to conceptualize and test the impact of commitments on business impact from IT. Commitments are an explicit, specific, highlevel agreement within an organization to operate in a given way. Commitments permeate the enterprise, are well understood by all, and reinforce important management practices that help increase business impact from IT.
However, the commitments are not all equally significant. When we tested the relationship of each commitment to business impact from IT, strategic choice making was insignificant, actionable assessment was marginally significant, while the other two commitments were highly significant. This result initially seemed to contradict some of the case studies, which described how management made commitments before making platform investments, or changing how people work with information, or assessing the results. As we explored, we realized that the explanatory power of a commitment to making strategic choices is due to the extent that it is correlated with (or even leads) the other commitments: Bivariate correlations range from 0.507 to 0.745, as shown in Table 2 .
To explore the importance of strategic choice making we ran a model with paths only between strategic choice making, BIIT, and financial performance. Interestingly, the path from strategic choice making to BIIT becomes significant (β = 0.60, P<0.001), the R 2 for BIIT drops from 0.56 in the full model to 0.36 here, and the path from BIIT to performance is no longer significant. The fit of this model is worse than for the full path model, with key indicators dropping below acceptable values: χ 2 = 451, DF = 181, P<0.001; CFI = 0.875; RMSEA = 0.084 (90% CI is between 0.075 and 0.094); and SRMR = 0.0978. This suggests that making a strategic choice by itself, even if well understood and broadly bought into, does not impact business performance on its own. Commitments to development of a digital platform, working smarter with information, and action-oriented assessment all require much more investment in both effort (to implement systems, change many people's work practices, and perform assessments) as well as capital and operating costs, while a commitment to a strategic choice alone does not require nearly as many resources. In addition, this finding supports the prior work on commitment reviewed above, confirming that stronger commitments (as represented by irreversible investments) have a greater impact on business performance than ones that are more readily changed. We also tested a moderated model using commitment, BIIT, and ROE (not shown), but the interaction between commitment and BIIT is not significant, indicating a fully mediated model: commitment is positively related to BIIT, and BIIT is positively related to ROE.
In all but one of the cases, the research team has conducted interviews with IT leaders subsequent to the case studies to follow up on the events described in each case. These interviews suggest that commitments continue to be important over time. We also learned that individual practices, such as setting explicit accountability for creating value from IT investments, that are not supported by consistent, long-term commitments are not effective, or are no longer performed.
In addition to pointing to four commitments, the cases also suggest that a key role for IT leaders and IT units is to shepherd commitments. This includes several specific practices. First, IT leaders can work with their business counterparts to make and communicate the commitments across the organization. Second, IT can ensure that the commitments are coherent, and can work with business leaders to resolve contradictions and make exceptions in executing them, as needed. Third, IT often takes the lead in implementing commitments, for example, via IT investments in infrastructure, platforms, and data. Fourth, IT may develop and sometimes manage the measuring systems and processes that support assessment and subsequent adjustments. The construct of commitment in this paper attempts to move the IT value literature a step toward a concept that brings together many of the important management practices identified in previous work. For example, being committed to strategic choice making could be achieved in a number of ways, often including many of the management practices found important previously such as top management steering committees that do effective prioritization (Ravinchandran and Lertwongsatien, 2005; Bernroider, 2008) , or ensuring decision rights and accountabilities are clear (Miranda and Kavan, 2005) . Similarly, a commitment to development of a digital platform is instantiated by having effective infrastructure capabilities (Bhatt and Grover, 2005) , or by building electronic linkages with suppliers and customers (Barua et al., 2004; Rai et al., 2006) . A goal of this paper is to begin a conversation about consolidating the many predictors of business value from IT to into a smaller and more manageable number. We suggest that these consolidated predictors could be a set of four commitments: to strategic choice making, Note: *** = P<0.001.
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development of a digital platform, working smarter with information, and action-oriented assessment, which together describe the management actions that result in greater business impact from IT. The concept of commitment may also be useful in supporting the 'co-evolution quest' of contemporary IS strategy research (Tanriverdi et al., 2010) . Commitments are not about designing a specific strategy, but about addressing the dynamically evolving needs of complex firms by focusing resources -attention, skills, resources, and partnerships.
Limitations
There are a number of limitations to this study. First, the statistical analysis is cross-sectional, not taking into account the important effects of time. However, from our case studies we believe commitments are enduring: they can take several years to nurture and last for many years. Our plan is to collect data from some of these firms in future years to start to tease out the impacts of time.
Second, we posit that commitments are a higher level construct that encompass many of the other variables found in the IS literature. In creating the measures for commitments, we only considered the factors found in the 20 case studies. There may be other important factors relating to culture, commitments by vendors, or the impact of mergers that can be measured. However, while we did not explicitly capture these in our statistical model, the cases demonstrated that effective commitments incorporated multiple cultural and other organizational factors.
Third, in this paper we included only companies listed on stock exchanges so we could obtain independent performance data. A future analysis will include additional smaller and large firms that are privately held, and focus in more detail on the relationship between commitment and business impact from IT.
Fourth, while our case studies typically consisted of 4-10 interviews per firm, the statistical analysis used the same respondent to rate both business impact from IT and commitment. We mitigated some of this statistical risk by identifying a statistically significant relationship between business impact from IT and performance (obtained from public data). We mitigated some of the theoretical risk by basing the survey questions on case studies with multiple respondents. However, to test the construct of commitment more fully we suggest using multiple respondents in each firm, from various functions and geographies. This will help indicate how well the commitments are understood across the firm, mitigate respondent bias, and perhaps even suggest how to make commitments that are more effective.
Fifth, it is difficult to measure an abstract concept such as commitment through a survey. While all commitments encompass irreversibility, sunk costs, and explicit intent, they only become visible as a result of the extent of specific management practices, many of which require significant investments or effort. While respondents may not know the size or irreversibility of the investment, they can easily observe the extent of the practices. Therefore we asked about those practices in the survey, rather than the more abstract constructs such as irreversibility and sunk costs. Future research focusing on how commitments are manifested in terms of investments in digitization will help tighten the link between the commitment construct and its operationalization in a digitization context. Similarly, additional research focusing on operationalizing commitment will also support testing hypotheses about the relationships among commitments; for example, whether commitments to strategic choices are antecedents to the other commitments.
Sixth, there may also be endogeneity bias given the crosssectional data. For example, it may be the case that financial performance drives business impact and may create the slack resources necessary to enable development and nurturing of commitments. We addressed this issue by using 2010 performance data as our dependent variable: the survey was conducted partway through the 2010 fiscal year, before financial results were known. In addition, our cases suggest that making commitments is associated with business transformation, which occurred due to cost and other pressures, not due to the availability of slack resources.
Conclusions
We propose that the concept of commitments is an important addition to the literature on generating business value from IT. Commitments are an appealing construct as they are relatively simple: are we committed or not, and do our actions and practices demonstrate our commitment? The concept of commitment is also generalizable, as it applied across all the industries we studied. In addition, unlike environmental turbulence or technology innovations, commitments can be readily influenced by management and IT units alike. Thus, the concept of commitment allows us to make descriptive and prescriptive statements about the relationship of IT and business value that are relevant for managers, helping to answer the question: what can management do to increase the value from the organization's investments in IT?
These results suggest a fruitful avenue for further research to derive a more integrated perspective on the drivers of value from IT. The construct of commitment developed in this research allows us to ask additional research questions, such as: how do various management capabilities identified in prior IT research support an organization's ability to make and keep commitments? How do commitments affect how managers focus their investments in IT resource and capability development? And how do firms create and maintain commitments over time? For example, our case study analysis suggests that effective commitments require supporting governance mechanisms for reinforcement, as well as processes for project prioritization and management to support the investments that implement commitments.
We expect that the importance of making these commitments will increase as the world becomes more digital, and IT plays an increasing role in all aspects of business. In helping their enterprises making and keeping commitments, IT leaders have a unique opportunity to engage their business counterparts in achieving value from the organization's investments in IT, seizing the opportunities to exploit new IT innovations, and continuing to improve how organizations use IT to achieve growth, asset utilization, and agility.
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Notes
1 The issue of culture is often mentioned as an important factor in organizational performance. While 'culture' as such is difficult to operationalize, we see commitment as a key aspect of organizational culture that is measurable, and thus what we have chosen to focus on in this paper (thanks to two anonymous reviewers for this point). 2 Several of these practices are also analyzed in other models. For example, Sledgianowski et al. (2006) focus on the relationship of alignment and impact from IT, and ask about some of these practices. We feel that alignment and commitment are two different ways to frame how impact from IT can be achieved, and therefore we would expect to see some correlation among these models. A checkmark indicates that evidence of this commitment was present in the case.
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